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RADIO HAVING ADAPTABLE SEEK SENSITIVITY 
5 CONTROL AND METHOD THEREFOR 

Cross-Reference to Related Application 

This application is one of two applications filed on the same date, 

both commonly assigned and having similar specifications and drawings, the other 

application being identified as U.S. Application Serial No, [Docket No. DP- 

10 301396] , entitled "RADIO HAVING ADJUSTABLE SEEK SENSITIVITY 

BASED ON AVERAGE SIGNAL STRENGTH AND METHOD THEREFOR." 



Technical Field 

The present invention generally relates to electronic radios and, 
15 more particularly, to a mobile tuneable radio, such as a car audio radio, having a 
signal channel seek operation for tuning to signal channels having sufficient signal 
strength. 



Background of the Invention 

20 Automotive vehicles are commonly equipped with an AM/FM 

radio for providing audio entertainment for the passenger(s) in the vehicle. Audio 
car radios are typically packaged with playback devices such as compact disc 
(CD) and/or tape cassette players, as well as other audio entertainment devices. 
AM/FM radios mclude AM and FM receivers for receiving amplitude modulated 

25 (AM) and frequency modulated (FM) signals, respectively. Also included is a 
tuner for adjustably selecting amongst a plurality of radio wave signal channels 
that are generally available on the commercial airwaves. Many AM/FM radios 
are programmable to set desired radio wave channels (frequencies), so that a user 
may select a preset channel In addition, conventional AM/FM radios are 

30 commonly equipped widi channel seek and scan operations which enables the 
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radio to successively searcli out those available radio wave channels meeting a 
minimal signal strength requirement. 

The radio seek operation is performed when a user depresses a 
seek pushbutton. In response to depressing the seek pushbutton, the radio scans 
5 each successive signal channel, in increasing or decreasing order of the frequency 
bandwidth, and selects the next received signal channel having a signal strength 
greater than a seek sensitivity threshold. Each depression of the seek pushbutton 
will tune to the next received signal channel having a signal strength exceeding 
the seek sensitivity threshold. The scan operation automatically repeats the seek 
10 function at set time intervals. The seek sensitivity threshold is commonly fixed 
by the manufacturer of the radio during a one-time seek sensitivity alignment 
procedure. 

Automotive radios employing the fixed seek sensitivity threshold 
may be well suited for some users. However, a fixed seek sensitivity threshold 

15 has several drawbacks in that, as the vehicle moves into different geographic 
regions, the available number of signal channels and the strength of the radio 
wave signals may change. The signal strength of radio wave signals can change 
dramatically, and some stations may disappear altogether, while other stations 
become available. This is especially true when the geographic position of the 

20 radio receiver changes in excess of fifty miles. Further, the fixed seek sensitivity 
threshold may not be adequate for use in certain geographic regions, in which the 
vehicle be employed. For example, a seek sensitivity threshold that is sufficient 
for use in urban regions may be insufficient for use in rural regions where the 
threshold value may result in the reception of too few stations during a seek 

25 operation. Contrarily, a lower seek sensitivity threshold that is sufficient for use 
in rural regions with fewer available stations may result in the selection of too 
many signal channels when used in an urban region. 

The decision as to what level of signal strength is listenable is 
subjective, and may vary based on the concentration of receivable radio station 



3 



signals available within the region of use. In areas of few radio stations, listeners 
may accept a lower seek sensitivity threshold, and thus noisier signals, than 
listeners located in a region with a higher number of radio stations. Accordingly, 
it is therefore desirable to provide for a tuneable automotive radio that provides a 
5 seek operation to enable a user to select an adequate number of signal channels. 

Summary of the Invention 

In accordance with the teachings of the present invention, a 
tuneable radio and method are provided for automatically adjusting the seek 

10 sensitivity alignment of the radio for seek operations. The radio has a receiver 
for receiving broadcast radio wave signals, a tuner adjustable for selecting from a 
plurality of radio wave signal channels, and a detector for detecting signal 
strength of the received radio wave signals. The radio has a seek input for 
initiating a seek operation to seek a radio wave signal channel having a signal 

15 strength greater than a seek sensitivity threshold. The radio also has a controller 
for receiving the detected signal strength of the received radio wave signals and 
adjusting the seek sensitivity threshold value based on the signal strength. 

According to the method of the present invention, the method 
includes the steps of receiving broadcast radio wave signals, providing a tuner 

20 adjustable for selecting from a plurality of radio wave signal chaimels, and 
detecting signal strength for each of the received broadcast radio wave signals. 
The method adjusts a seek sensitivity value based on the signal strength. 

Accordingly, the seek sensitivity of the radio is automatically 
adjusted so as to provide for enhanced radio station reception for users, 

25 particularly for use in automotive vehicles that travel long distances. The radio 
advantageously allows for seek sensitivity adjustment such that an increased 
threshold is employed in regions having higher concentrations of available 
stations so as to reduce the number of signal channels that are selected, while a 
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decreased threshold is employed in regions having lower concentrations of 
available stations so as to increase the number of signal channels that are selected. 

These and other features, advantages and objects of the present 
invention will be ftirther understood and appreciated by those skilled in the art by 
5 reference to the following specification, claims and appended drawings. 

Brief Description of the Drawings 

The present invention will now be described, by way of example, 
with reference to the accompanying drawings, in which: 
10 FIG. 1 is a perspective view of an automotive vehicle equipped 

with a tuneable AM/FM radio; 

FIG. 2 is a block diagram of the tuneable radio, according to one 
embodiment of the present invention; 

FIG, 3 is a graph illustrating automatic gain control (AGC) signals 
15 received with the radio and compared with an adjustable seek sensitivity threshold 
for an FM radio wave bandwidth; 

FIG. 4 is a flow diagram illustrating a routine for setting the seek 
sensitivity threshold and performing a seek operation with the radio; 

FIG. 5 is a flow diagram illustrating a subroutine for adjusting the 
20 seek sensitivity threshold; 

FIG. 6 is a flow diagram illustrating a routine for setting the seek 
sensitivity threshold based on GPS position signal information; 

FIG. 7 is a flow diagram illustrating a routine for setting the seek 
sensitivity threshold based on a continuous travel time count; 
25 FIG. 8 is a flow diagram illustrating a subroutine for computing 

the continuous travel time count for use in the routine of FIG. 7; 

FIG. 9 is a flow diagram illustrating an initalization routine for 
determining the initial seek sensitivity threshold; 
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FIGS. lOA and lOB are flow diagrams illustrating a routine for 
adjusting the seek sensitivity threshold in accordance with the present invention; 
and 

FIG. 11 is a flow diagram illustrating a routine for performing a 
5 seek operation using the adjustable seek sensitivity threshold of the present 
invention. 



Description of the Preferred Embodiments 

Referring to FIG. 1, an automotive vehicle 10 is shown equipped 

10 with an AM/FM radio 12 which is configured to perform a radio channel seek 
operation with adjustable seek sensitivity alignment, according to the present 
invention. According to the embodiment shown, the radio 12 is an AM/FM 
audio car radio equipped to provide reception of AM and FM radio wave signals 
available in the coverage region. While the radio is described herein as an audio 

15 car radio, it should be appreciated that the radio may be employed as a separate 
stand alone electronic device, such as a portable handheld radio, and may be used 
in various other applications, without departing from the teachings of the present 
invention. 

The audio car radio 12 may be mounted on the dash of the vehicle 
20 10 according to a conventional car radio installation. The car radio 12 shown is 
an AM/FM radio equipped with audio playback devices, including an audio tape 
player and a compact disc (CD) player. Extending from the radio face plate is a 
human-machine interface (HMI) key matrix with a plurality of manually operable 
controls. Included in the manual controls is an "AM/FM" pushbutton switch 18 
25 for selecting either of the amplitude modulation (AM) signal band and the 

frequency modulation (FM) signal band. The manual controls further include a 
"SEEK" pushbutton switch 20 that is manually depressible to initiate a radio 
channel seek operation according to the present invention. The "SEEK" 
pushbutton switch 20 performs a seek operation when momentarily depressed, 



6 



and further activates the scan operation when continuously depressed for an 
extended time period, such as two seconds. Also included in the controls are 
pushbutton switches 17 and 19 for selecting the audio tape player and CD player, 
respectively. The manual controls are easily accessible by the driver or 
5 passenger(s) in the vehicle 10. 

The vehicle 10 is further shown equipped with a radio antenna 14 
for receiving broadcast radio wave signals. Radio antenna 14 is capable of 
receiving AM and/or FM broadcast radio wave signals. Further, a global 
positioning system (GPS) receiver/antenna 16 is shown mounted on the roof of 

10 the vehicle 10, and is exposed to GPS radio wave signals. 

Referring to FIG. 2, the AM/FM audio car radio 12 is shown 
having an RF bandpass filter 22 connected to antenna 14 for passing received 
radio wave signals in the AM and FM frequency bandwidths, and rejecting other 
signals. The antenna 14 and RF bandpass filter 22 operates as a receiver to 

15 receive radio wave signals. The audio car radio 12 also contains an RF amplifier 
24, a mixer 26, an intermediate frequency (IF) amplifier and bandpass filter 28, 
and an S-meter signal detector 30. The S-meter signal detector 30 senses the 
signal strength amplitude of the radio wave signals of each tuned signal channel 
and generates an automatic gain control (AGC) signal in response thereto. The 

20 AGC signal is input as a feedback to the IF amplifier and bandpass filter 28, and 
is also input to an analog-to-digital converter 38. The output of the analog-to- 
digital converter 38, in turn, is input to a microprocessor 40. The 
microprocessor 40 generates an output signal which is input to a digital voltage 
controlled oscillator (VCO) 44, which, in turn, provides an input to the mixer 26 

25 to tune the radio 12 to one of a plurality of available radio frequency signal 

channels. Together, the mixer 26, digital VCO 44, microprocessor 40, detector 
32, A/D converter 38, and IF amplitude bandpass filter 28 provide an AM/FM 
radio tuner for tuning to selected radio frequency signal channels. 
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The microprocessor 40 receives input signals from the GPS 
receiver 16, a mileage data (vehicle computer) signal 46, and a control signal 
from the seek pushbutton 20. The microprocessor 40 stores the inputs in memory 
42. Memory 42 also stores routines for controlling radio operations including 
5 various routines for controlling seek sensitivity threshold adjustments, according 
to the present invention. According to one embodiment of the present invention, 
the microcontroller 40 determines when to update the seek sensitivity threshold 
based on distance travelled as determined by the GPS receiver 16. According to 
another embodiment, the microprocessor 40 determines when to update the seek 

10 sensitivity threshold based on mileage data signal 46 and an elapsed time period 
of vehicle travel. According to another aspect of the present invention, the 
microprocessor 40 adjusts the seek sensitivity threshold based on a determined 
average signal strength of received signals. 

The radio 12 further includes a baseband filter 32 and an audio 

15 amplifier 34 for generating an output audio signal. In addition, a transistor 48, in 
response to a control signal from the microprocessor 40, provides mute control to 
mute the audio output. The radio 12 is connected to one or more audio speakers 
36 as is well-known for generating audio sound in response to output signal 34. 

According to well-known GPS operations, the GPS receiver 16 

20 receives GPS radio wave signals via a GPS receiving antenna. The GPS radio 
wave signals are emitted from existing GPS satellites. A constellation of multiple 
high altitude GPS satellites currently exist in Earth orbit and are available to 
provide continuous worldwide position (location) fixes in all types of weather 
conditions. The GPS receiver 16 may include a conventional built-in processing 

25 unit and memory for processing the GPS radio wave signals to determine the 
latitude and longitude position coordinates of the current location, as well as 
determining the current direction of travel and speed of the vehicle. 

More specifically, the GPS receiver 16 continuously receives radio 
wave signals from the GPS antenna and determines accurate position coordinates 
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which identify the location of the received signals. This determination includes 
calculating the distance from various satellites to determine a location relative 
thereto. By measuring the current signals sent by the GPS satellites and knowing 
orbital parameters of the satellites, the GPS receiver is able to determine the 
5 location thereof and generate longitude and latitude position coordinates which 
identify the location of the received signals. Given the received GPS signals, the 
latitude and longitude position coordinates of the GPS receiver are determined by 
computing distance from each of several GPS satellites currently visible to the 
receiver 16 by direct line-of-sight. Distance is determined by precise computation 

10 of the time required for radio signals to travel from the GPS satellite to the GPS 
receiver 16. Combined with precise information about the satellites' locations 
relative to the Earth, precise latitude and longitude position coordinates are 
computed. GPS is widely known and should be understood to those skilled in the 
art as a means for providing accurate location information. Further, it should be 

15 appreciated that other forms of location determining devices, other than GPS, 
could be employed now and in the future to provide location information. 

Referring to FIG. 3, one example of AGC voltage signal strength 
values measured at various radio wave signal channels in the FM frequency 
bandwidth is illustrated therein. A first seek sensitivity threshold is shown by 

20 line 52 which, according to one embodiment, may be set at the factory by the 

radio or vehicle manufacturer. It should be appreciated that the present invention 
advantageously adjusts the seek sensitivity threshold to a new seek sensitivity 
threshold, such as line 50, in accordance with the present invention. With the 
seek sensitivity threshold set at line 50, only those radio wave signal channels 

25 above line 50, as indicated by signals 54, will be detected during a seek 

operation, as well as during a scan operation. Those channels having signal 
strength values below the seek sensitivity threshold 50, identified as signals 56, 
will be ignored during a seek or scan operation. It should be appreciated that the 
present invention adjusts the seek sensitivity threshold so as to limit the number 
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of signal channels detected in regions having a large number of available radio 
station channels, and may be lowered to select an increased number of signal 
channels in regions having a lower number of available radio station channels. 

The control routines for adjusting the seek sensitivity threshold and 
5 performing a seek operation according to the present invention are generally 
illustrated in FIGS. 4-11. More particularly, the routines shown in FIGS. 4-8 
determine when a seek sensitivity threshold adjustment may be made based on a 
GPS measured travel distance or an estimated travel distance of the vehicle. The 
routines shown in FIGS. 9-11 provide an adjustment of the seek sensitivity 

10 threshold based on an average signal strength of the received radio wave signals. 

Referring to FIG. 4, a seek routine 60 is illustrated therein for 
determining whether to perform a seek sensitivity alignment procedure to adjust 
the seek sensitivity threshold, and further for selecting a signal channel during a 
seek operation. Routine 60 begins at step 62 and proceeds to decision step 64 to 

15 check if GPS data is available. If GPS data is available, routine 60 proceeds to 
decision step 66 to determine if the current GPS determined location (i.e., 
position) deviates from the last GPS location GPS (A) in excess of an amount X 
and, if so, proceeds to step 68 to mute the audio, and then proceeds to step 70 to 
jump to the stop align subroutine. The stop align subroutine, which is discussed 

20 herein in connection with FIG. 5, determines a new seek sensitivity threshold, 
also referred to as the stop threshold. If the current GPS determined location has 
not deviated from the last location GPS (A) in excess of distance X, step 66 
proceeds directly to step 76. Referring back to step 64, if the GPS data is not 
available, routine 60 proceeds to decision step 72 to check if the continuous travel 

25 time counter (CTTC) is greater than a time count value Y and, if so, proceeds to 
step 68 to mute the audio, and thereafter proceeds to step 70 to jump to the stop 
align subroutine. If the continuous travel time counter is not greater than time 
count Y, routine 60 proceeds to step 74 to mute the audio output and then 
proceeds to step 76. It should be appreciated that the continuous travel time 
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counter is an alternate means to estimate if the vehicle may have travelled a great 
enough distance such that it would be advantageous to readjust the seek sensitivity 
threshold. 

In step 76, the seek routine 60 sets the current radio frequency as 
5 the start frequency, and then proceeds to step 78 to tune to the next frequency. 
Next, decision step 80 determines if the automatic gain control signal is greater 
than the stop threshold, (i.e., seek sensitivity threshold). If 
the automatic gain control signal is not greater than the stop threshold, routine 60 
proceeds to decision step 82 to determine if the current frequency has returned to 

10 the start frequency and, if not, returns to step 78. If the automatic gain control 
signal is greater than the stop threshold, or if the current frequency has returned 
to the start frequency, seek routine 60 proceeds to stop at the current frequency in 
step 84. Accordingly, a radio channel is selected in step 84. Once the radio 
channel is selected, the audio output is unmuted in step 86 and, the seek routine is 

15 stopped in step 88. 

The stop align subroutine 90 is illustrated in FIG. 5. Subroutine 
90 begins at step 92, and proceeds to step 94 to set the current frequency as the 
start frequency. Next, in step 96 the radio is tuned to the next successive 
frequency (channel) and then the measured signal strength data is stored in an 

20 array as the stop threshold. In decision step 100, subroutine 90 determines if the 
current frequency has returned to the start frequency and, if not, returns to step 
96. Otherwise, subroutine 90 proceeds to step 102 to perform a weighted average 
of the signal strength value meeting a minimum signal strength level. It should be 
appreciated that a weighted average value is preferably determined based on only 

25 signals meeting the minimum signal strength level, such as a minimum factory 
setting. Once the weighted average value is determined, decision step 104 
determines if the average value is above a minimum AGC level. If the average 
value is not above the minimum AGC level, the average value is set equal to the 
factory minimum in step 106, and is then stored as the new stop threshold in step 
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108. Otherwise, if the average value is above the minimum AGC level, the 
average value is stored as the new stop threshold in step 108. 

Once the stop threshold value has been determined, subroutine 90 
proceeds to decision step 110 to determine if a GPS input is available and, if not, 
5 proceeds to step 114 to return to the calling routine. If GPS input data is 

available, subroutine 90 proceeds to step 112 to store the current GPS location as 
GPS (A), and then returns to the calling routine in step 114. Accordingly, 
subroutine 90 determines a weighted average value and automatically adjusts the 
seek sensitivity threshold based on a weighted average value. 

10 Referring to FIG. 6, a background GPS alignment routine 120 is 

illustrated therein. Routine 120 begins at step 122 and proceeds to get the current 
GPS location in step 124. Next, in decision step 126, routine 120 determines if 
the current GPS location deviates from the last stored GPS location in excess of a 
distance X and, if not, proceeds to step 134 to exit the background GPS alignment 

15 routine. If the distance between the current GPS location and the last stored GPS 
location exceeds distance X, routine 120 proceeds to decision step 128 to 
determine if the tuner is inactive. If the tuner is active (i.e., on), routine 134 
exits in step 134. If the tuner is inactive (i.e., off), routine 120 proceeds to step 
130 to maintain the current mode of the radio, such as the CD player or the tape 

20 player, for example. Thereafter, in step 132, routine 120 jumps to the stop 

alignment subroutine to determine a new seek sensitivity threshold, and then exits 
the background GPS alignment routine in step 134. Accordingly, the seek 
sensitivity threshold is adjusted when the tuner is not active, such as when the 
radio is operating in a playback mode. By requiring that the tuner be inactive, 

25 the tuner can be employed to scan all signal channels to acquire the signal 
strength of each channel. 

A background continuous travel time counter alignment routine 
140 is illustrated in FIG. 7. Routine 140 begins at step 142 and proceeds to step 
144 to get the current CTTC value. Next, in decision step 146, routine 140 
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checks to see if the current CTTC value is greater than value Y and, if not, exits 
the routine 140 in step 156. If the current CTTC value exceeds value Y, routine 
140 proceeds to decision step 148 to determine if the tuner is inactive and, if not, 
exits routine 140 in step 156. If the tuner is inactive, routine 140 proceeds to step 
5 150 to maintain the current mode of the radio, such as the CD player or the tape 
player, for example. Thereafter, in step 152, routine 140 goes to the step align 
subroutine to determine a new seek sensitivity threshold. Next, routine 140 resets 
the CTTC value to zero in step 150 and exits routine 140 in step 156. 
Accordingly, the seek sensitivity threshold is adjusted when the tuner is not 

10 active, such as when the radio is operating in a playback mode. By requiring that 
the tuner be inactive, the tuner can be employed to scan all signal charmels to 
acquire the signal strength of each channel. 

A continuous travel time counter routine 160 is illustrated in FIG. 
8. Routine 160 begins at step 162 and proceeds to decision step 164 to check if 

15 the odometer reading is increasing. If the odometer reading is not increasing, 

indicating that the vehicle is not in motion, routine 160 then checks for whether R 
minutes have elapsed in decision step 166 and, if so, resets the CTTC value to 
zero in step 168, and then returns to decision step 164. If R minutes have not 
elapsed, routine 160 returns to step 164 without resetting the CTTC value to zero, 

20 If the odometer reading is increasing, indicative that the vehicle is moving, 

routine 160 proceeds to step 170 to increase the continuous travel time counter by 
one count increment per minute. The CTTC value is then saved in memory in 
step 172, and is then employed in routine 140 as described above. 

Accordingly, the seek sensitivity threshold alignment of the present 

25 invention advantageously provides for an adjustable seek sensitivity threshold that 
may vary depending on the signal strength and number of radio station signals 
available. The seek sensitivity threshold is adjusted when the vehicle may have 
travelled a sufficient distance as determined by GPS data or odometer and time 
count information. The seek sensitivity threshold alignment preferably occurs 
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when the tuner is inactive, such as when the radio is operating in a playback 
mode, such as the cassette player or CD player. By requiring that the tuner be in 
an inactive mode, the determination and adjustment of a seek sensitivity threshold 
does not interrupt the tuner and therefore the audio radio mode of operation. 
5 Accordingly, the seek sensitivity threshold alignment allows for a more controlled 
number of stations to be received during a radio seek operation. 

Referring to FIG. 9, a seek threshold initialization routine 200 is 
shown for initially determining the seek sensitivity threshold when the vehicle is 
first started foUowmg a power disruption. The routine 200 begins at step 202 and 

10 proceeds to decision step 204 to determine if valid AGC data is stored in memory. 
If valid AGC data is stored in memory, the routine 200 assumes an initial seek 
sensitivity threshold is already present and proceeds to the new seek routine in step 
206. Otherwise, routine 200 proceeds to step 208 to initially set the stop threshold 
equal to zero. Thereafter, in step 210, routine 200 increments to the next valid 

15 radio frequency, and then proceeds to decision step 212 to check whether the tuner 
has returned to the start frequency. Once returning to the start frequency, routine 
200 proceeds to step 214 to measure the AGC value, and then proceeds to decision 
step 216 to check if the AGC value is in the top five values of signal strength and, if 
not, returns to step 210. If the AGC value is in the top five values of signal 

20 strength, routine 200 proceeds to step 218 to store the frequency and AGC value in 
memory, and overrides those values in memory that are not in the top five signal 
strength values. Thereafter, routine 200 returns to step 210. Once returning to the 
start frequency, routine 200 proceeds to step 220 to calculate an average AGC value 
based on the top five values, and then proceeds to step 222 to store the average 

25 AGC value as die stop threshold, before proceeding to step 224 to go to the new 
seek threshold routine. If desired, the average AGC value can be weighted. 

Turning to FIGS, lOA and lOB, the new seek threshold routine 230 
is illustrated therein. Routine 230 begins at step 232 and proceeds to decision step 
234 to determine if at least T minutes have elapsed since the last seek operation 
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and, if not, proceeds to the seek routine in step 236. If T minutes have elapsed, 
routine 230 proceeds to step 238 to tune to the next frequency, and then measures 
the AGC value and adds the AGC value to the average value in step 240. The 
average value is then saved as new stop in step 242. In decision step 244, routine 
5 230 checks for a return to the start frequency and, if the current frequency is not 
equal to the start frequency, returns back to step 238 to select the next frequency. 
Once routine 230 returns to the start frequency, step 246 checks to see if the new 
stop is within predefined limits, such as those set by the factory. If the new stop is 
not within the predefined limits, routine 230 proceeds to the seek operation routine 

10 in step 248. If die new stop is within the predefined limits, routine 230 sets a dB 
change equal to the absolute dB difference of new stop minus stop threshold, in step 
250. In decision step 252, a decision of whether the dB change is less than Z dB is 
determined. If the dB change is less than Z dB, routine 230 proceeds to the seek 
routine in step 154. Otherwise, routine 230 proceeds to decision step 256 to check 

15 if the new stop is less than the stop direshold. If die new stop is less than the stop 
threshold, the stop threshold is decreased by the amount of the dB change in step 
262, Contrarily, if new stop is not less than the stop threshold, the stop direshold is 
increased by the amount of the dB change in step 258. Following the increase or 
decrease in stop direshold, routine 230 proceeds to the seek operation routine, in 

20 step 260. 

The seek operation routine 270 is illustrated in FIG. 11. The seek 
operation routine begins at step 270 and proceeds to set the current frequency as the 
start frequency in step 274. Next, hi step 276, the radio tunes to the next 
frequency, and then proceeds to decision step 278 to determine if the AGC value is 
25 greater tiian die stop threshold and, if so, stops at the frequency in step 282. If the 
AGC value is not greater than the stop threshold, routine 270 proceeds to step 280 
to check for a return to the start frequency and, if not, returns to step 276. Once 
the channel selection has returned to the start frequency, routine 270 proceeds to 
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step 282 to stop at that frequency. Thereafter, the audio output is unmuted in step 
284 prior to proceeding to end the seek operation routine in step 286, 

Accordingly, the routines in FIGS. 9-11 advantageously calculate 
an average AGC value, and adjusts the seek sensitivity threshold based on the 

5 average value. The adjustable seek sensitivity threshold is then employed during 
a radio seek operation. By doing so, the number of radio station channels 
selected during a seek operation may be more suitable to the user. 

While the present invention has been described in connection with 
an AM/FM audio car radio 12 according to the preferred embodiments, it should 

10 be appreciated that the present invention may be applied to other types of radios 
for receiving various types of information broadcast in various radio band 
frequencies, without departing from the spirit of the present invention. For 
example, the radio could be used to automatically tune to NOAA weather band 
broadcast signals which typically range from 162.400 to 162.550 kHz. 

15 It will be understood by those who practice the invention and those 

skilled in the art, that various modifications and improvements may be made to the 
invention without departing from the spirit of the disclosed concept. The scope of 
protection afforded is to be determined by the claims and by the breadth of 
interpretation allowed by law. 



